In reaction studies employing the colorimetric method, pH values are obtained at intervals of tenths pH. The pH, sometimes called the hydrogen-ion exponent or Sorensen number, is the logarithm of the reciprocal of the hydrogen-ion concentration. Consequently, in order to compare reactions, it is necessary to convert pH into normalities of hydrogen-ion. The calculation is not difficult, but requires considerable work.
A scheme sometimes used is that of Wherry in which he expresses neutrality, or pH 7, as specific acidity or specific alkalinity equal to one. Specific acidity, then, increases in multiples of 10 for each integral increase in pH value as follows: SPECIFIC ACIDITY CORRESPONDING TO DIFFERENT pH pH 7.0 6.0 5.0 4.0 3.0 2.0 Specific acidity i 10 100 1,000 10,000 100,000
For intervals between integral numbers, as between pH 7.0 and pH 6.0, the corresponding specific acidities are: pH 7.0 6.9 6.8 6.7 6.6 6.5 6.4 6.3 6.2 6.1 6.0 Specific acidity I 1.26 1.6 2.0 2.5 3.15 4.0 5.0 6.3 8.0 10.0
To obtain corresponding specific acidities between any other integral numbers, multiply these values by the specific acidity of the integer. Thus, for the range between pH 6.0 and pH 5.0 multiply the above values by 10; for the range between pH 5.0 and pPI 4.0, multiply the above values by 100, etc.
This method of obtaining specific acidity is quite simple. For example, to find specific acidities corresponding to pH 5.8 and pH 5.2 subtract from pH 7.0. The differences are 1.2 and 1.8, respectively. Raise 10 to these powers. Thus (10) l ' 2 is 16 and (io) r8 is 63, the approximate specific acidities. Comparison may now be made direct. Since 63 is approximately four times 16, pH 5.2 is four times as acid as pH 5.8. The following scheme, however, seems even simpler for comparing concentrations of hydrogen-ion. Standard formulae for converting' millivolt readings into pH values show that pH i has the value equivalent to 0.0592 millivolt under standard conditions. Cne-tenth pH, therefore, is equivalent to 0.00592 millivolt. A decrease in millivolt readings of 0.00592 or equivalent of one-tenth pH gives an increase in hydrogen-ion concentration of'1.26 times. This change to 1.26 times
